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In Eq. (30.1), K s denotes a sectional property defined previously as a section mod¬ 
ulus for torsion, by analogy to the section modulus in pure bending, referred to 
normally as Z. Also by analogy to the theory of bending of beams, Eq. (30.1) 
could be replaced by Eq. (30.2). Unfortunately, the value of C is difficult to de¬ 
termine for complex shapes. Only in the case of a circular cross section can C be 
taken to be equal to the distance of the extreme fiber from the neutral axis. 

A brief summary of the typical sectional properties is given in Table 30.1. 
In addition, the values of K and K s are plotted in Fig. 30.1 for use with solid 
rectangular cross sections. These parameters are also given in Table 2.4. For more 
complex cross-sectional configurations of open type (for instance channels, I, T, 
and similar sections, but not hollow rectangles, etc.), the sum of K or K s values 
of individual rectangular elements is equal to the total torsional property for the 
entire cross section. 


BASIC EQUATIONS 


The analysis of curved members loaded out of plane can be approached either on 
the basis of the Castigliano principle or through the use of a differential equation 
describing the elastic line. In the first case the transverse displacement under load 
P due to the combined effect of bending and twisting moments is 



(30.3) 


The corresponding slope measured in the plane perpendicular to the plane of cur¬ 
vature is then 
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The angle of twist at the point of application of the externally applied twisting 
couple T 0 , treated as an independent variable, is 



(30.5) 


When the twisting couple T 0 is a known function of P, the deflection becomes 



